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WE CLAIM: 

1 . A process for thd non-fermentative production of KDG or DKG from a carbon 
source comprising, erazymatically oxidizing the carbon source by at least one 

5 oxidative enzymatic activity to yield KDG or DKG . 

2. The process of Claim 1 wherein said KDG is further converted to erythorbate. 

3. The process of Claimll comprising oxidizing the carbon source by a first oxidative 
10 enzymatic activity to yielcAa first oxidative product and oxidizing said first oxidative 

product by a second oxidative enzymatic activity to yield KDG. 



4. The process of Claim 3 wherein said first oxidative enzymatic activity is a GDH 
activity and said second oxic^ative enzymatic activity is an GADH activity. 

15 

5. The process of Claim 1 thdt proceeds in an environment comprising host cells. 

6. The process of Claim 5 wherein said host cell is non-viable. 

20 7. The process of Claim 5 wherftin said host cell is viable. 

8. The process of Claim 5 where^p atjleast one oxidative enzyme is bound to said 
host cell membranes. 

25 9. The process of Claim 1 wherein \rt ^ast one oxidative enzymatic activity is in 
solution. 

10. The process of Claim 8 wherein ^aid host cell comprises a mutation in the 
naturally occurring nucleic acid encodsig a KDGDH activity. 



30 



1 1 . The process of Claim 5 wherein sqid host cell is an member of the family 
Enterobacteriacea. 
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12. The process of ClaimVl 1 wherein said member is a Pantoea species. 

13. The process of Claim ^wherein at least one oxidative enzymatic activity 
5 immobilized. 




14. The process of Claim 3, rarthert comprising the steps of enzymatically oxidizing 
the KDG by at least one oxidative enzyme to an oxidation product; and enzymatically 
reducing said oxidation producqby at least one reducing enzyme to 2-KLG. 

15. A process for the non-fermentative production of 2-KLG from a carbon source, 
comprising thetfollowing steps in any order, enzymatically oxidizing the carbon 
source by at least one oxidative enzymatic activity to an oxidation product; and 
enzymatically reducing said oxidation product by at least one reducing enzymatic 
activity to 2-KLG. 



16. The process^O^laim 15 wherein said carbon source is KDG. 

17. The process of Claim 15 wherein said oxidative enzymatic activity requires an 
20 oxidized form of an enzymatic cot-factor and said reducing enzymatic activity requires 

a reduced form of said enzymaticjco^actor and wherein said oxidized from of said 
co-factor and said reduced form onsgief co-factor are recycled between at least one 
oxidizing step and at least one reck/ting step. 

25 18. The process of Claim \ 5 comprising the following steps in any order: 




enzymatically oxidiang the carbon source by a first oxidative enzymatic 
activity to a first oxidation product; 

enzymatically oxidizing the first oxidation product by a second oxidative 
enzymatic activity to a second oxidation product; 

enzymatically oxidizing me second oxidation product by a third oxidative 
enzymatic activity to a thing oxidation product; and 
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d. enzymatically reducing the third oxidation product by a reducing 
enzymatic activity to 2-KLG. 



19. The process of Claim\18 wherein at least one of said first, second and third 
oxidative enzymatic activities requires an oxidized form of an enzymatic co-factor 
and said reducing enzymattc^ctivity requires a reduced form of said enzymatic co- 
factor and wherein said o&qized form of said co-factor and said reduced form of said 
co-factor are recycled between at least one oxidizing step and the reducing step. 
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20. The prodess of Claim 19 wherein said first oxidative enzymatic activity requires 
an oxidized forrrkof said enzymatic co-factor. 



21. The process of Claim 18 wherein said carbon source is glucose and said first 
enzymatic activity is a glucofee dehydrogenase activity. 

22. The process of Claim 21 wherein said glucose dehydrogenase activity is 
obtainable from a bacterial ^ye^sLor fungal source. 



23. The process of Claim 22 
20 obtainable from a source incluc 
Bacillus species. 



im said glucose dehydrogenase activity is 

T. acidophilum, Cryptococcus uniguttalatus and 



H^7 

25 



24. The process ot\Claim 19 wherein each of said first, said second enzyme and 
said third enzyme is ^dehydrogenase activity. 



25. The process of Claim 19 wherein at least one of said first, said second, said 
(Jr\y^ third and said fourth \nzymatic activities are immobilized. 



26. The process of Claim 19 wherein at least one of said first, said second, said 
30 third and said fourth enzymatic activities are in solution. 



V4 



27. The process of Clatai 25 wherein said second enzyme is a GADH activity. 
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28. The process of Cl\aim 25 wherein said third enzyme is KDGDH activity. 

29. The process of Claim 25 wherein said fourth enzyme is a reductase activity. 



30. The process ^prCtaim 29 wherein said reductase activity is obtainable from a 
bacterial, yeast or Wjtgal source. 



31 . The reductase activity of Claim 29 wherein said source includes 
Corynebacterfym and Erwinia. 



-te- 



32. The process of Claim 31 wherein said reductase activity is 2,5 DKG reductase. 

33. The process of Claim 18 wherein said first oxidation product is gluconate, said 
second oxidation product is 2rKDG, and said third oxidation product is 2,5-DKG. 

34. The process of Claim 18 tfyat proceeds in an environment comprising 
recombinant host cells. 

35. The process of Claim 34 wfi^rein said host cell is viable. 

36. The process of Cla))^34 wherein said host cell is non-viable 

37. The process of Claim 34 wrtprein said recombinant host cells comprise 
members of Enterobacteriacea. 

38. The process of Claim 34 that proceeds in an environment comprising 
recombinant host cell membrane^and wherjein at least one of said first, said second 
and said third enzymes are bound to said j/ost cell membranes. 

39. The process of Claim 37 wherein spid recombinant host cell is a Pantoea 
species. 
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40. The process of Claim 39 wherein said recombinant host cell is Pantoea citrea. 



41. The process of Claim 40 wherein said recombinant host cell has a mutation of at 
least one naturally occurring dehydrogenase activity. 



c. 



42. The process of Claim p1 wherein said mutation is in a membrane bound^GDH 
activity. 



43. The process of Claim 4i wherein said host cell further comprises nucleic acid 
10 encoding a heterologous GDH activity. 

44. The process of Claim 43 wherein said heterologous GDH activity is obtainable 
from T. acidophilum, Cryptococqus uniguttalatus, or a Bacillus species. 



15 45. The process of Claim 1 8 wherein said/oxidized form of said enzymatic cofactor 
is NADP+ and said reduced form of sajctenzymatic cofactor is NADPH. 

46. The process of Claim (JJHvher *in said oxidized form of said enzymatic cofactor 
is NAD and said reduced form is N \DH. 

20 

47. The process of Claim 1, Claim 15 or Claim 18 that is continuous. 

48. The process of Claim 1, Claim 15 or Claim 18 that is batch. 

25 49. The process of claim 1, Claim 15 or Claim 18 that proceeds in an environment 
comprising organic solvents. 
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50. The process of Claim 1, Claim 15 or Claim 18 that proceeds in an environment 
comprising long polymers 

51 . The process of Claim \A % Claim 15 or Claim 18 further comprising the step of 
obtaining ASA from said 2-KLG. 
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52. A host cell comprising nucleic acid having a mutation in the gene encoding pfctp 
activity. 

53. A host cell comprising r^icleic acid having a mutation in the gene encoding 
5 KDGDH activity. 

54. The host cell of Claims 52\or 53 that is a Pantoea species. 



56. The host cell of Claim 55 fu 
heterologous reductase activity. 




eptt 



55. The host cell of Claim 52 further comprising nucleic acid encoding a 
10 heterologous GDH activity. 



mprising nucleic acid encoding a 



15 57. The process of Claim 1 optional^ comprising the step of recovering said KDG or 
DKG. 




58. The process of Claim 14, Claim 15 or Claim 18 wherein said 2-KLG is further 
purified via elestrodialysis. 

59. The process of Claim 4^ or Claim 46 wherein said co-factor is purified via 
nanofiltration. 



60. The process of Claim 18 thajt proceeds in an environment comprising salt. 

25 

61. The process of Claim 60A/tfhetein tHk salt includes ammonium sulfate, sodium 
acetate, ammonium acetate, ammoioium^cloride, sodium sulfate, potassium 
phosphate, sodium phosphate, soqium cloride, , KCI, NH 4 CI, K 2 S0 4 and NaL 

30 62. The process of Claim 60 that composes a salt concentration between 0 mM and 
500mM. 
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